32
Absolute quantification of cellular miRNA levels showed the miRNA pool in
33
Drosophila cell lines to be more diverse than previously reported. Benchmarking two 34 different CLIP approaches, we identified a similar predictive potential to 
53
Historically, Drosophila melanogaster has been an important model organism
54
to study miRNAs biogenesis and function 3, 4 . MiRNA gene null flies identified 55 miRNAs that are critical for fly development as negative regulators of the anti-
56
apoptosis genes hid (bantam) and Drice (miR-14) 5, 6 . Many fly miRNAs exhibit spatial 57 and temporal expression patterns and possibly regulation [7] [8] [9] . Advances in detecting . iCLIP on the other hand enriches for read truncations at the +1 
186
Although harboring in total 45 predicted conserved and non-conserved 7/8mer seed 187 matches for all detected miRNAs, only the predicted bantam seed matches were
188
supported by the CLIP data.
189
The combination of AGO binding information and miRNA expression levels
190
was highly effective to pinpoint the small set of actively engaged miRNA target sites
191
from a large compendium of computationally determined candidates ( Fig. 2A . We found that PARCLIP peaks
231
showed strong positional enrichment of T-to-C conversions, which is also observed 232 in HITSCLIP peaks but to a lesser extent (Fig. 2B cf.
40
.
233
We used the randomized adapter ends to filter aligned sequencing reads with 
242
In order to evaluate the diagnostic potential of all possible nucleotide
243
conversions and deletions, we evaluated the top 3000 3'UTR peaks in detail ( 
258

T-centric DEs enable efficient miRNA target site prediction in PAR-and HITSCLIP
259
To assess the impact of T-to-V conversions together with T-deletions, we 
283
We ran microMUMMIE on the top 1500 PARCLIP clusters harboring T-to-C 284 conversions and predicted miRNA seed matches for the miRNAs that were detected 
354
Supplemental table S10). Here, we predicted miRNA seed matches on both AGO1
355
PARCLIP samples separately and kept reproducible miRNA seed match predictions.
356
The gold standard comprises 5026 miRNA seed match predictions on 2601
357
expressed genes (Fig. 4A) . These reproducible predictions showed stronger target 
370
RiboFP and mRNA-seq are shown for all miRNA targeted genes, followed by the mean 371 miRNA RPM expression levels in public and in-house smRNA-seq as well as CLIP data sets.
372
Results shown were derived at microMUMMIE variance 0.01 using viterbi mode. B)
373
Cumulative distribution of mRNA-seq, RiboFP and TE log2 fold changes for genes with 1, 2, (Fig. 4B) , which was stronger than differences in miRNA seed 391 match types (Fig. 4C, S4H ). For some miRNAs, miRNA effects indeed increased in 392 the order of 6mer < 7mer < 8mer (i.e. bantam-3p, miR-184-3p), but we also found 393 examples of abundant miRNAs showing the opposite relationship (i.e. miR-277-3p).
394
Individual miRNAs therefore differed from each other in target suppression strength 395 and mode (Fig. 4D) , possibly a sign of miRNA:mRNA target stoichiometry 396 differences.
397
Having information about in vivo bound miRNA target sites in S2 cells provides 398 the unique opportunity to describe the collective miRNA targetome and individual 399 miRNA modules. We found 1237 being targeted by a combination of at least two 400 miRNAs, while 1364 genes harbor one single miRNA binding site (Fig 5A, inset) 
411
GO-term enrichments (Fig. 5C ). 
430
We did not observe enriched GO terms for individual miRNA target sets, which were not 
469
While we, and others
25
, observed a general correlation of miRNA expression 470 level and the number of predicted miRNA targets (Fig. 4A) , miR-184 did not follow 471 this trend. We mapped fewer target sites than expected from its expression, and its
472
target genes were on average more strongly derepressed upon AGO depletion and
473
showed a relatively strong effect on translational regulation ( Fig. 4A and 4D ). MiR-
474
184 has been previously found to be required for embryonic axis formation and has
475
an age dependent effect on female germline development 15, 56 . It has also been 476 found responsive to high-sucrose treatment in fly and mouse as well as in diabetic 477 mouse models 57, 58 , suggesting a conserved response mechanism. In both cases, the 
511
We increased the count of experimentally supported miRNA target sites in D. 
533
were generated without introducing UMIs, which are required for UMI-based 534 sequencing error removal.
535
Reads annotating to mature miRNA were quantified and normalized to reads 
540
To infer copies per cell (cpc) for all miRNA detected, we first fit a linear 
574
(NP40), 0.1% SDS, 0.5% sodium deoxycholate), followed by PNK-buffer washes.
575
Samples were radioactively 5'end-labelled with γ- 
577
The crosslinked protein-RNA complexes were resolved on a 4-12 % Bis-Tris- 
692
We ran microMUMMIE in viterbi mode and without conservation at 10 variance levels
693
(var = 1. 
703
For a conservative and comprehensive set of miRNA target site predictions 704 microMUMMIE was run on PARalyzer-derived 3'UTR clusters from both AGO1
705
PARCLIP libraries separately and only reproducible predictions were retained.
706
MicroMUMMIE was run at 6 different stringency levels (variance var = 0.5, 0.25, 0.2, 707 0.15, 0.1 and 0.01).
709
Further detailed method descriptions can be found in supplemental methods.
711 31
Supplemental data contains tables for: 712   table S1  miRNA quantification  table S2  AGO1 HITSCLIP IDR-selected peaks  table S3  AGO1 PARCLIP IDR-selected peaks  table S4 Xtail results [ dsRNA AGO1-low / dsRNA GFP] table S5
PARalyzer-Cluster on AGO1 PARCLIP R1 sample table S6
PARalyzer-Cluster on AGO1 PARCLIP R2 sample table S7
PARalyzer-Cluster on pooled AGO1 PARCLIP samples table S8
Comprehensive miRNA target set (pooled PARCLIP; top59 miRNA; 3'utr) table S9
MiRNA target set (reproducible PARCLIP R1/R2; top59 miRNA; 3'utr) table S10
High-confidence miRNA target set (reproducible PARCLIP R1/R2; top30 miRNA; 3'utr) table S11
MiRNA target set (reproducible PARCLIP R1/R2; top30 miRNA; cds) table S12
MiRNA target set (reproducible PARCLIP R1/R2; top30 miRNA; 5'utr)
713
Supplemental file S1 summarizes RNA and DNA oligos, processed data sets
714
and ERDN/SQRC smallRNA spike-in. Supplemental file S2 contains GO-term 715 enrichments.
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